In Yemen, morbidity and mortality due to malaria is high. We explored malariarelated treatment seeking, prevention practices and knowledge of transmission amongst parents in order to inform health education strategies. Yemen is culturally very distinct from most malaria-endemic countries. We aimed to identify beliefs which may be barriers to malaria prevention and treatment, and hypothesized that household gender relationships might impact on practice.
Introduction
Malaria is a major health problem in Yemen but little is known about its epidemiology. It is estimated that 60% of the population live in areas at risk of malaria, with 95% of cases due to P. falciparum. The endemicity of the disease varies considerably by the diversity of the topography and the climate of the country, from areas that are believed to be malaria-free to areas where the disease is highly endemic. In some settings, it is estimated that up to 40% of severe paediatric admissions can be due to malaria during the malaria transmission season, with appreciable mortality (Al-Taiar et al. 2006) .
Yemen is one of the most populous countries in the Middle East. Unemployment is around 40% (US Department of State 2000) and poverty has increased since the second Gulf war (IMF 2002) . The under-5 mortality rate is 114 per 1000 (WHO EMRO 2004) . Over 70% of Yemen's population of 19.7 million live in rural areas (CSO 2004) where primary health care covers about 30% of the population.
There has recently been a commitment by the World Health Organization (WHO) and neighbouring countries to control and potentially eliminate malaria in Yemen, so the need to understand barriers to malaria control in Yemen is urgent. For households to reduce the risk of acquiring malaria, an understanding of methods of transmission and anti-vector control measures is needed, together with the ability and willingness to implement these measures (Rubardt et al. 1999; Adongo et al. 2005; Macintyre et al. 2006) . Prevention of progression of disease from mild to severe depends on early recognition of symptoms and appropriate action being taken by families. Both prevention measures and treatment seeking are strongly influenced by household dynamics, including gender roles (Oberlander and Elverdan 2000; Molyneux et al. 2002; Mbonye 2003; Montgomery et al. 2006) . Most of the available data comes from different cultural and epidemiological settings, mainly in Africa, with only one study from Yemen in 1985 providing information specific to this context (Johnson et al. 1985) .
Attention to gender roles in treatment seeking is likely to be particularly appropriate in settings where the domains of men and women are traditionally separated. One framework for looking at this in Yemeni society is Bourdieu's symbolic scheme of binary contrasts where female opposes male; the sacred and forbidden oppose honour; inside (the house) opposes outside; intimacy opposes public life; and maleficent forces oppose the protective (Bourdieu 1979) . Whilst this symbolic scheme was developed in the context of the 'Kabyle House' of rural Algeria (Bourdieu 1972) , it has been influential in forming the basis of understanding gender roles in a wide range of settings (Rosaldo 1974; Bourdieu and Wacquant 1992) .
In Yemen, traditional male-female spheres are well defined, with men generally recognized as having ultimate authority over both spheres. Same-gender gatherings are an example of the realm of each gender, with women more concerned with issues of kinship and morality, and men tending to focus on political events (Vom Bruck 1997) . According to Colburn (2002) , a man's role is to protect, defend, conduct external relations and farm the land; activities which she describes as being higher status than those of women. The literacy rate amongst women is reported as 35% compared with 69% in men (UNICEF 1998) . This lower education level may affect understanding of diseases; for example a survey in villages in the area around Hodeidah found whilst men could classify diseases using names, women referred to them as groups of symptoms (Johnson et al. 1985) . Status within the household may also affect a woman's ability to travel, particularly if she has to be accompanied by a male (Feldmeier et al. 1993) , which may also influence care-seeking decisions. We explored understanding of malaria prevention and recognition of the disease along with reported treatment-seeking behaviour amongst women and men in rural and urban settings in Yemen, which is now a priority (WHO 2005) .
Methods
This study was conducted in Taiz province which has a population of 2.4 million, the majority of whom are casual labourers or subsistence farmers. The study area has one paediatric referral hospital, the Yemeni-Swedish Hospital (YSH) and several peripheral health centres, together with fee-paid medical services in the form of private hospitals, private clinics and traditional healers. Antibiotics and anti-malarial drugs are available over-the-counter. Hospital admissions suggest malaria transmission occurs all year round and peaks late in summer (Al-Taiar et al. 2006) .
Focus group discussions (FGDs) were carried out in four locations in 2005: urban, semi-urban and two rural areas. At each location an FGD was held with women and another with men at the house of a local participant. Parents were invited to participate in the discussions by this notice: 'there are some people who are interested to know what makes children ill in this area and would like to discuss it with you'. Participants had at least one
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In Yemen, parents recognize malaria symptoms well, but their understanding of the cause of the disease is vague, prevention practices poor and treatment seeking delayed.
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child; those without children were excluded. An Arabic-speaking female facilitator, who was a nurse in her mid-30s working in the referral hospital in the city, used a pre-prepared guide to introduce topics for discussion: perceptions of malaria prevalence, severity, transmission, prevention, symptoms, treatment seeking, barriers to seeking health care, traditional medicine and household roles when a child is unwell or has fever. Recordings and notes were transcribed in Arabic and preliminarily coded on the same day of the FGD. English translations of a sample of the FGDs were conducted after the fieldwork period. Subsequent analysis on the translated and original transcripts was conducted by CC, AAT and SA, and involved more detailed line-by-line coding, with themes generated from the data.
Findings from the focus groups were used to develop a structured questionnaire interview containing mostly closed questions. Questionnaires were completed by the researcher face-to-face with the parents or guardian either at the referral hospital (severe malaria), health centre (mild malaria) or at home (no malaria). Parents or guardians of all children admitted with severe malaria during the study period were asked to participate. Parents of children diagnosed with nonsevere malaria were recruited at eight peripheral health centres which served the same population as the referral hospital. Interviews were also conducted with parents of children without a current illness, recruited from households randomly selected by systematic procedure (Hayes et al. 1992 ) from the neighbourhood of the mild malaria cases.
The questionnaire interview included demographic detail, beliefs about transmission and severity of malaria, and prevention methods being used. Respondents at the hospital or health centres with a currently unwell child were also asked to recall details of the current illness episode: who recognized the illness, what initial treatment was given, who decided on this treatment, and how long they waited before initial treatment. Respondents were asked what each step was, how long they waited before pursuing this step, what the reasons for waiting were, and details of any tests and treatment.
Data from the questionnaire interview were double-entered in EPI Info version 6.04 (CDC, Atlanta) and analysed using STATA 8 (StataCorp). We followed up hypotheses generated in analysis of the FGDs in the questionnaire analysis, particularly exploring gender differences in perceptions of malaria and in reported treatment seeking. Gender-based analyses were restricted to mother or father respondents, excluding other guardians or cases where both parents answered together. Differences in proportions were tested by chi-squared test or Fisher's exact test for smaller samples. Mann-Whitney tests were used when the data distribution was non-normal.
The study was approved by The Faculty of Medicine and Health Sciences, Sana'a University, Yemen and the ethics committee of The London School of Hygiene & Tropical Medicine, UK.
Results
Focus groups comprised 8-10 people, aged 25-40 years for women and 27-70 years for men. A total of 1412 parents or guardians participated in the questionnaire survey. When we restricted analysis to responses from either mothers or fathers in exploring gender differences, the sample was 1113, with 512 in the severe malaria group interviewed at the referral hospital, 330 in the non-severe health centre group and 271 in the home interview group. Characteristics of parental participants are described in Table 1 .
Treatment seeking
Participants of the FGDs were able to identify correctly at least some symptoms of malaria (Table 2 ) and all reported tepid sponging or antipyretics at home as the first action for a febrile child. Four focus groups discussed consulting a doctor as the next step while three discussed using traditional herbs. Vomiting 8
Convulsions 7 Chills 5 Diarrhoea 3
Loss of appetite 3
Looks like meningitis 3
Anaemia 1
Hallucinations 1 Participants described being hesitant to consult doctors, largely due to cost factors for prescriptions and laboratory tests. These findings were supported by the questionnaire interview responses. When asked about their child's current illness, 80% (881/1103) of parents reported acting initially in the home, using an antipyretic or sponging in 57% (632/1103) of cases. The decision to use this treatment was most frequently reported as taken by the mother alone (64%, 567/881, cases), and in 75% (622/832) of cases was given for less than 3 days before attending a health centre or the hospital. Of those who sought help at a public or private clinic prior to their attendance at the hospital or health centre, 50% (221/440) were told by the health worker that their child had malaria. However, the targeting of antimalarials at health centres was low; 43% of patients who had attended a health centre before being admitted to the hospital with malaria were not given antimalarial treatment, and 14% were given neither an antimalarial nor antibiotic (both were available at all health centres, although usually had to be paid for). At the time of this study, chloroquine was the firstline treatment against malaria and there are no guidelines for prescribing of antibiotics. Overall, 78.0% (856/1098) of parents reported having delayed before attending any health facility, whether the hospital (84.0% of 658 respondents) or a health centre or other facility (68.9% of 440). Figure 1 outlines the process of treatment seeking among children who were admitted to hospital with severe malaria, as reported by parents or guardians. Two routes are shown: Route A, direct to the hospital, and Route B, to a clinic or traditional healer (the latter in only 1% cases) before attending the hospital. Route B, taken by half the interviewees, had a median delay between onset of symptoms and hospital treatment of 7 days (IQR: 4-11), compared with 3 days (IQR: 2-7) for Route A (P < 0.001). Amongst those who attended directly, however, an average of one additional day (median 1, IQR: 1-2) was spent giving antipyretics or sponging at home. When asked about the reasons for delaying, interviewees most often attributed this to a lack of money (651 interviewees). Other causes of delay included that the caretaker thought the illness was not serious (313 interviewees), because of perceptions of poor infrastructure (such as transport or the clinics/ doctors not available at night) (91 interviewees), and because the father was not available to take the child to the hospital (212 interviewees). Delays to bringing severely ill children to the hospital were also associated with completing a course of drugs prescribed at health centres: parents who tried the drug prescribed and completed the course prior to attendance at the hospital had a significantly longer delay, median 10 (IQR: 6-14.5) days, compared with those who did not complete, median 6 (IQR: 4-9) days (P < 0.001).
Gender roles
Amongst children admitted to the hospital, the mother was most likely to have made the decision to attend (Figure 1) . Similarly, among children who were mildly ill and attended health centres, in 44% it was the mother who had decided to bring the child to the health centre in comparison to 30% when the father had made the decision. When the father had made the decision to attend the hospital, delay was less likely than if the mother had: time from onset of symptoms to arrival at the hospital was less than 24 hours in 34% of cases when the father made the decision compared to 23% when the mother had made the decision (P ¼ 0.01). Mothers were more likely to state lack of money as the reason for delay at any stage (79%, 449/568) than men (59%, 95/160, P < 0.001) and this association was independent of the severity of the child's illness. In the FGDs, women frequently reported having to 'struggle with the husband to get money' in order to take the child to the hospital. When a mother in one focus group in a rural village suggested she could manage by selling jewellery, other mothers laughed, saying they could not have this option (Box 1).
In turn, men expressed concern about the financial costs of attending health services but discussed this more in terms of the broader issues of infrastructure problems, and weighing up the costs and benefits of seeking care. This can be seen from the transcript of a focus group for fathers at the same rural village as the women's FGD cited above (Box 2). Tables 3 and 4 summarize some of the differences between gender roles in response to malaria in terms of treatment seeking as well as knowledge and perceptions, using data from the questionnaire interviews as well as the FGDs.
Attitudes towards malaria appeared different between the men and women in the focus groups. Women took a more proximate perspective of malaria. As the primary caregivers at home, women were the first to notice the child's illness and to decide on initial treatment, and were more aware of preventive measures in the home. In the focus groups, women did not discuss broader causes or consequences of malaria. In contrast, men discussed environmental and political factors affecting malaria, and complained about poor infrastructure for treatment seeking. They were also able to identify causes of malaria more clearly than the women's focus groups.
Beliefs about causes of malaria and prevention strategies
All eight focus groups identified malaria as a major cause of illness among children in the area and all said it was a serious disease. In the interviews, 96% (1349/1412) responded that malaria could take life. Responses to structured questions suggested that whilst the majority (96% of 1412) of interviewees knew that malaria is caused by mosquito bites, most also stated that malaria could be caused by a range of factors (Table 5) , including not having breakfast and via breastfeeding. Some causes were mentioned more frequently by mothers than fathers, including flies, eating uncovered food and sleeping with an infected person in the same bed. These results mirrored findings in the FGDs. Only 8% (112/1412) of respondents reported that their child usually slept under a bednet, with other insecticide methods reported by only 26-29%. Most parents reported keeping doors and windows closed (Table 5) . Bednets were reported to be used without insecticide treatment, and mothers said they used nets to protect children from the nuisance of flies during the day (which misses the feeding time of anopheles mosquitoes). Women had more vague understanding of methods of transmission of disease in comparison with men, and more frequently associated the disease with flies, missing breakfast, drinking bad water and breast feeding (Table 5 ). 
Discussion
There is now a serious intention, spearheaded by WHO, to make a significant impact on malaria in Yemen, with elimination being discussed as a medium-term possibility. Beliefs and practices have been found to be central to the success or otherwise of major malaria control efforts, but lessons learned in other malaria-endemic countries may not be relevant in Yemen, where the culture and social structure is distinctly different. We found that parents recognized malaria symptoms well, but that their understanding of the cause of disease was vague, prevention practices poor and treatment seeking delayed. Beliefs that malaria was caused by factors other than mosquitoes need to be addressed if vector control campaigns are to have a high chance of success. We found there were multiple causes of delay before treatment Box 2 Transcript of focus group discussion on gender roles and access to funds for treatment: fathers Facilitator: What do you do when the child has fever? M 1 : Eltehab 1 . M 2 : Tablets for fever -take him/her to a doctor. If he/she dies, we bury him/her. M 3 : Injections for fever and cover him/her. Facilitator: Is it easy to see a doctor? M 2 : Going to the doctor is difficult. M 3 : Transport is very difficult. M 4 : Doctor writes prescription, we buy half and leave the rest. 1 This term is best translated as the suffix 'itis' in medical terms. So it could describe infections as well as other serious diseases. 2 The participant is most likely referring to prescriptions being too long, so that parents can afford only half of the prescribed medicines. 3 Likely referring to the consequences of the mother staying with the child in the hospital and the father staying around the hospital to support and buy medicines, leaving the house in the village unattended, with no one to care for other children and animals. 4 Whilst medicines are usually obtainable at a price, free medicines are less available. 5 The participant is most likely referring to prescriptions being too long, a problem cited by other focus groups. which may have contributed to the deterioration in cases of severe malaria, with the cost of treatment most commonly cited. Gender of caretaker also played a role: mothers were more likely to recognize malaria in their children, whilst men were more likely to seek treatment promptly than women when they were involved. Engagement of male family members is essential if potentially fatal delays are to be avoided.
The proportion reporting delaying before attending hospital is similar to findings in Yemen from 24 years ago (Johnson et al. 1985) . In some African settings (Kamat 2006 ) women wait to see how the illness progresses before deciding to seek treatment, but the delays associated with gender roles are more pronounced in Yemen. The commonest reasons for delaying were financial, either reported directly as money constraints or indirectly due to the father being unavailable. Financial constraints are frequently reported as barriers to accessing formal health care elsewhere (Lugalla 1995; Turshen 1999; Tibandebage and Mackintosh 2005) . A study in Uganda found mothers made the decision to attend a health facility only if the treatment was uncharged (Nsungwa-Sabiiti et al. 2004) . The absence of the father could lead to financial restrictions because economic decisions and external relations are the responsibility of men (Colburn 2002 ) and women may not have access to money. Even when men are present, for them ill-health is just one of a number of financial pressures that need to be weighed up in the context of scarce resources. Interestingly, differences in socio-economic status within the study group have not been found to have a significant impact on acquiring either severe or non-severe malaria (Al-Taiar et al. 2008; Al-Taiar et al. 2009 ). An additional reason for delay due to the absence of the father may be because of the need for a male family member to accompany the mother whilst travelling to seek treatment. Whether for financial or logistical purposes, clearly interaction between the men and women of the household is important in treatment decision-making in Yemen, consistent with but probably even more pronounced than findings in African settings (Oberlander and Elverdan 2000; Molyneux et al. 2002; Mbonye 2003; Montgomery et al. 2006) .
Interestingly, few participants reported seeking help from traditional healers. A survey in 1985 observed that as modern health care was starting to blossom in Yemen, the use of traditional healers was becoming less popular (Johnson et al. 1985) , and our findings provide further evidence of this decline, although parents may be reluctant to reveal their use of nonbiomedical sources of treatment to researchers. Where formal health care was accessed, treatment was often suboptimal or ineffective. Incorrect treatment of malaria is common in other settings but is avoidable (Armstrong Schellenberg et al. 2004; Zurovac and Rowe 2006) . Probable drug resistance to chloroquine (first-line at the time of the study) and substandard products are common in Yemen (Abdo-Rabbo et al. 2005) . Families described buying a suboptimal dose for financial reasons. Providing cheap or free effective treatment at the primary health care level could in principle address this problem.
Parents were aware that malaria is related to mosquitoes but were not clear how the transmission occurred, consistent with findings in Kenya and Ghana (Mwenesi et al. 1995; Ahorlu et al. 1997) . They thought of mosquitoes as only one transmission method, which has also been reported amongst farming communities in Nigeria (Idowu et al. 2008) . Some beliefs such Table 4 Summary of gender differences in attitudes to malaria prevention and transmission
Women Men
More proximate perspective of malaria: More distal perspective of malaria:
More aware of preventive measures at home. Blamed environmental/pollution factors as causes more frequently.
Usually first to notice child's illness (78%).
Complained about infrastructural factors more, e.g. transport at night and availability of clinics and doctors at night.
Usually the one to have decided on initial management (64%). Described treatment seeking in terms of costs and benefits, e.g. the cost of long prescriptions.
Knowledge of causes of malaria more vague. Knowledge of causes of malaria better.
Flies, eating uncovered food, drinking bad water, breastfeeding and sleeping in the same bed as an infected person all reported as causes of malaria more than amongst men.
Less likely to attribute flies, eating uncovered food, sleeping in the same bed as an infected person or breastfeeding as causes of malaria. Table 3 Summary of gender differences in treatment response to acute febrile illness (data from focus group discussions and the questionnaire interview)
Women Men
Lack of agency: More power to make decisions:
Mothers waited before attending hospital because father unavailable in 29% cases of severe malaria.
More involvement in treatment at home when the treatment is antimalarial or antibiotic rather than antipyretic or sponging.
Described how they have to 'beg on the husband to get money' to take the child to the hospital.
More likely to go to a health worker as first decision in illness.
More likely to sponge or give antipyretics first than go to a health worker.
Holds access to family's finances.
Perceived a financial barrier when wanting to attend hospital. as that flies transmit malaria may lead to an assumption that malaria is an unavoidable disease for local people, and lead to incorrect net usage. This could become a barrier to targeting anti-vector measures effectively. Of particular concern is the belief that malaria can pass through breast milk; if efforts are made to raise the perceived importance of malaria, this may lead to reduction in breastfeeding as a protective method from mothers' perspective. The differences found between men and women in terms of knowledge of transmission could be attributed to differing levels of education between the sexes, but also to differing gender roles. Our findings echoed the binary framework of Bourdieu (1979) : men were more likely to consider outside factors such as pollution and unclean water from oil factories, along with lack of government involvement, which differs from the more proximate causes considered by women, such as where the children play and what they eat. Health promotion messages need to take these gender differences into account.
Weaknesses of our study, as with all studies asking about people's practices, are potential recall difficulties and potential misreporting of behaviour to be in line with perceived norms. In addition, parents from different groups, such as those whose children's illnesses were more versus less severe, may have recalled their actions differently, given subsequent perceived consequences.
Public health implications
We have demonstrated that knowledge on malaria transmission is often vague in Yemen, with misconceptions that have implications both within and beyond malaria control, such as the perception that malaria is unavoidable, transmitted during the day by flies, or may be transmitted through breast milk. Health education that tackles these misconceptions is a prerequisite for effective use of the mass distribution of bednets that is currently being undertaken; if they are used only during the day, their impact on malaria will be limited.
Our findings suggest significant differences between women and men in the understanding of malaria and health seeking behaviour. Improving knowledge may be part of the solution, and in this, education programmes need to be targeted at women and men with an understanding of their culturally perceived relative roles. Targeting health education at women alone is unlikely to be adequate (Montgomery et al. 2006) . In addition to knowledge, our results suggest other factors may need to be addressed to improve treatment seeking. Prominent amongst these are financial constraints. For men, the economic benefits of early treatment as well as preventative measures that incur costs, such as bednets, need to be highlighted. Qualitative research into the relationship between gender roles and treatment seeking may help to identify messages and methods for such interventions. The cost of access to treatment was of clear importance, even aside from gender roles, and strategies to enable access closer to the home should be considered. In addition to tackling cost of access and health education, management of malaria at front-line health services needs to be strengthened. This should include improved recognition and treatment of malaria, integrated with the management of other diseases, as well as improving communication with parents. Integrated Management of Childhood Illnesses (IMCI) may be a useful model for this setting (Winch et al. 2002; Ali et al. 2005; Al-Taiar et al. 2008 ).
Conclusion
Malaria is often under-recognized as a public health problem in Yemen. Control of the disease requires prevention and casemanagement. We found that effective prevention methods were used infrequently and delays to treatment seeking were common. Underlying these problems were a vague understanding about malaria transmission, prevention and treatment amongst parents as well as financial and gender-related constraints to seeking care. Some beliefs such as that breastfeeding transmits malaria need addressing. Community health education will be important in efforts to eliminate malaria, including tailoring messages to different perceived gender roles. Policy makers need to devise strategies to enable both men and women to access health care in a timely manner by addressing two key issues identified here: cost and intra-household role restrictions. Experiences with front-line health services were often suboptimal, resulting in a large number of children with severe malaria attending the hospital after incorrect or ineffective management. Effective malaria control will require interventions for strengthening front-line services to enable prevention and treatment of malaria within communities.
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